A new study takes a significant step towards uncovering the mechanisms that put tactile events on the brain's spatial map by establishing a causal link between attention-related parietal alpha oscillatory activity and the external spatial coding of touch.
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Selection of action targets as well as the planning of movements towards them is one of the key roles of posterior parietal cortex. Based on neurophysiological studies of the macaque's lateral intraparietal area, it has been suggested that posterior parietal cortex selectively represents salient stimuli in saliency or priority maps [1] . These may subserve action selection and, subsequently, movement planning toward the most adequate, currently available stimulus [2] . In humans, the putative homologue of the posterior parietal cortex is located along the medial side of the intraparietal sulcus [3] . In line with the idea of priority mapping, this part of cortex is active during deployment of spatial attention [4] . Spatial attentional processing is accompanied by parietal alpha oscillations, that is, rhythmic firing patterns of entire neuronal populations at about 10 Hz that are measurable with electroencephalography (EEG) and magnetoencephalography (MEG) [5] . Recently, transracial magnetic stimulation (TMS) has been used to apply trains of magnetic pulses over medial intraparietal sulcus to induce alpha oscillatory activity in the stimulated region [6] . Modulation of the ability to detect visual target stimuli suggested a causal role of alpha activity for the deployment of visual attention. A new study by Ruzzoli and Soto-Faraco [7] , reported in this issue of Current Biology, extends these findings, demonstrating that alpha entrainment of the same posterior parietal cortex region biases tactile perception in a manner similar to that reported for visual stimuli.
Ruzzoli and Soto-Faraco [7] presented participants with a difficult tactile discrimination task. In each trial, participants received one of two slightly different tactile stimuli, presented randomly to the right or left hand. Participants had to identify the stimulus, independent of which hand was stimulated. Shortly before stimulus presentation, the authors entrained medial intraparietal sulcus, using either an alpha frequency (10 Hz), or one of two alternative frequencies (5 or 20 Hz). They report two key results. First, entraining medial intraparietal sulcus led to asymmetric discrimination performance, with higher performance at the ipsilateral hand; this effect was selective for alpha frequency TMS. Second, when participants crossed their hands, the discrimination bias reversed, with better performance at the contralateral hand -the hand now located in ipsilateral space.
Parietal alpha oscillatory activity is inversely related to attentional processing. Thus, higher oscillatory alpha activity in a hemisphere coincides with lower attentional deployment to contralateral space [8, 9] ( Figure 1A ). Accordingly, visual detection was found to be impaired contralateral, but improved ipsilateral to TMS alpha entrainment [6] . In line with these findings, in Ruzzoli and Soto-Faraco's study [7] , alpha entrainment improved performance ipsilaterally, suggesting that TMS caused a relative shift of attention towards the space ipsilateral to alpha TMS. Crucially, the performance modulation evoked by alpha TMS entrainment unfolded in external space, that is, it improved detection at the hand located in the space ipsilateral to alpha induction, rather than at the hand of the anatomically same side as the hemisphere stimulated with TMS.
One possible interpretation of these results is that the parietal priority map highlights spatial locations or events independent of stimulus modality. This is far from trivial: recall that TMS affected different hands, depending on hand posture. Thus, tactile stimuli must have been spatially recoded by integrating skin location and hand posture to match touch location with the prioritized, external space. How does the brain achieve this tactile remapping?
Touch first arrives in cortex at the primary somatosensory cortex. This region is known for its homuncular organization, that is, the arrangement of neurons is determined by the arrangement of receptors on the skin. Posture does not appear to modulate neural responses of primary somatosensory cortex. Intraparietal sulcus is known to be involved in many types of coordinate transformations [10, 11] , making it a prime candidate also for remapping skin-based somatosensory information. In monkeys, an area at the fundus of the intraparietal sulcus, the ventral intraparietal area, appears to align the tactile, auditory, and visual space around the body [11] . In humans, TMS targeted at the putatively homologue region disrupted tactile remapping [12] ( Figure 1B , red region). This intraparietal sulcus region is a close neighbor to the one targeted in Ruzzoli and Soto-Faraco's study ( Figure 1B , yellow region).
Although it remains to be seen how well TMS can separately target these two neighboring intraparietal sulcus regions, it is tempting to speculate about their functional relationship and the coordinate systems they use. The brain appears to keep both external and skin-based tactile information available during tactile processing [13] . One alternative is that the more lateral region, the putative human homologue of the ventral intraparietal area, provides stimulus information in different coordinates [14] . Other regions might read out spatial information in the reference frame that benefits their current process [15] . The medial intraparietal sulcus region (possibly the human homologue of the lateral intraparietal area) may read out tactile stimulus location in eye-centered coordinates, given that this region codes space in this reference frame for different purposes like attentional deployment [4] and motor planning [16] . However, the medial intraparietal sulcus region may, instead, itself represent different reference frames [17] and take part in the spatial transformation process, given that different subregions of intraparietal sulcus appear to belong to different function-specific frontal-parietal networks [18] . Further experimentation is therefore required to unravel the specifics underlying the implementation of tactile remapping in posterior parietal cortex, as well as the functional role of alpha oscillatory activity in these regions.
There are many more questions that currently remain unanswered. Establishing homology between human and monkey parietal brain areas has been tentative, given significant expansion of parietal cortex and the existence of additional areas in the human brain, as compared to the macaque [19] . Given the spatial proximity of the different regions along the intraparietal sulcus, it is difficult, if not impossible, to separate their oscillatory activity with EEG and MEG in the human brain. The development of TMS techniques that allow manipulating specific neural signatures like neural oscillations therefore raise exciting new possibilities for neuro-cognitive research. Despite limitations in the spatial resolution of TMS, such techniques promise to reach beyond uncovering the architecture of the neural networks underlying parietal function, addressing in addition the functional mechanisms of neural communication within these networks. With their elegant tactile localization study, Ruzzoli and Soto-Faraco [7] demonstrate an important step in this direction. 
Evolution: The Making of Ediacaran Giants
Some of the enigmatic Precambrian organisms in the Ediacaran Period grew large and stood tall above the seafloor. Canopy flow modeling suggests that their large size was optimized for access to flow in order to facilitate osmotrophic nutrient uptake in low-flow environments.
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The fuse to the Cambrian explosionthe seemingly sudden appearance of animal phyla as we know them -is probably buried in the Ediacaran Period (635-541 million years ago, Ma) [1] . The past ten years have seen Figure 1 . Illustration of the experimental rationale of Ruzzoli and Soto-Faraco's TMS study [7] . (A) Alpha oscillatory activity is thought to affect attentional deployment. High alpha activity in a hemisphere reduces attentional deployment to the contralateral space. Here, the disbalance of alpha activity between the two hemispheres biases visual attention to the right (blue region on screen). (B) To test the role of alpha oscillatory activity in touch, rhythmic TMS was applied to a medial intraparietal region (indicated in yellow). The idea is to experimentally create a disbalance of alpha activity between the hemispheres, and thus to selectively affect discrimination performance in one side of space for touch. A previously investigated, more lateral region known to be involved in tactile remapping is indicated in red.
